








Solid-liquid Separation after Liquid-liquid Extraction. 
-Spectrophotometric Determination of Copper， Nickel and Bismuth 
after Extraction of Their Diethyldithiocarbamates with Molten 
Naphthalene.一ー
Masatada SATAKE， Yoshinobu YAMAGISHI， Yukio NAGAOSA 
(Received Oct. 14， 1975) 
A procedure for the spectrophotometric determination of copper， nickel and 
bismuth by mo1ten naphthalene extraction is described. Sodium diethyldithio・
carbamate reacts with copper， nickel and bismuth ions to form insoluble chelates 
which are easily extracted with mo1ten naphthalene. The mixture of their 
chelates and naphthalene is dissolved in dimethylformamide. The absorbance 
of the solution are measured against the reagent blank at the given wavelength 
and the trace amounts of copper， nickel and bismuth are determined spectro-
photometrically under the optimum conditions. The other factors such as pH， 
amounts of reagent and naphthalene， stability were studied， and the molar 

















































0.5%ジメチノレグリオキシム 0.5m.e(pH8.5)， 0.2 
%DDTC lm.e (pH6.0)， 0.02%αーベンジルジオキシ
ム3m.e(pH9.7)， 1 %αーフリルジオキシムlm.e(pH 
























Fig. 1 Absorption spectra of reagents 
in naphthalene-DMF solution 
(1) 0.5%dimethylglyoxime: 0.5m.e; 
pH : 8.5 (2) 0.2% DDTC: 1.0m.e; 
pH: 5.5， 0.02%世 benzildioxime
3. Om.e; pH: 9.7 (3) 1 % a-furil-
dioxime : 1.0m.e; pH: 8.0 性)1 % 
oxine : 1.0m.e pH 6.0， 1 % 


































Fig. 3 Effect of pH on absorbance 
o Bi : 100μg; Wavelength: 363nm 
• Cu: 25μg ; Wavelength: 435nm 
X Ni: 60μg ; Wavelength : 382nm 




Absorption spectra of DDTC and 
metal complexes in naphthalene-
DMF solution 
(1) 0.2% DDTC : 1.0ms ; pH:5.5 ; 
Reference: Water 但)Cu: 25μg; 
0.2% DDTC: lOm.e; pH:5.5 (3) Bi: 
100μg ; 0.2% DDTC: 1.0m.e ; pH : 
8.0 (4) Ni : 60μg ; 0.2% DDTC : 



















pH 4.5-8.5. ピスマスでは pH7.2-9.0で一定の吸
光度を示した。したがって，本実験ではニッケノレ pH
6.仏銅pH5.5， ビスマス pH8.0を抽出時の pHと
して選んだ。
3 
Effect of reagent concentration 
on absorbance 
ム Reagentblank vs. Water 
o Bi: 100μg; Naphthalene: 2.0g; 
pH: 8.0 • Cu: 25μg; Naphtha-
lene: 2.0g; pH: 5.5 X Ni: 60μg; 
Naphthalene: 2.0g ; pH: 6.0 
Reference: Reagent blank 
2 








銅25μg，ニッケル 60μg. ビスマス 100μgについ
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Fig. 6 Effect of addition of buffer so-
lution on absorbance 
o Bi: 100μg; 0.2% DDTC: 1.0ms; 
pH : 8.0 • Cu : 25μg ; 0.2% 
DDTC: 10ms; pH: 5.5 X Ni: 60 
μg; 0.2% DDTC: 1.0 ms; pH: 6.0 
Reference: Reagent blank 
1.0 
Eig. 5 Effect of 
sorbance 
o Bi: 10.μg; Wavelength: 363nm; 
pH : 8.0. . Cu : 25μg ; Wave-
length: 435nm; pH: 5.5 X Ni :60 
μg ; Wavelength: 382 nm; pH:6.0 



































Effect of amount of naphthalene 
on absorbance 0 Bi 100，μg 
pH : 8.0 ; 0.2% DDTC: 1.0 ms ・Cu:25μg;pH: 5.5; 0.2% DDTC: 
1.0ms X Ni : 60.μg ; pH: 6.0; 
0.2% DDTC: 1.0ms 
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Fig. 8 Calibration curves for rnetals 
o Ni Wa velength 363nrn 
Naphthalene: 2.o.g; pH: 8.0. . 
Cu; Wavelength: 435nrn; Naphtha-
lene: 2.o.g; pH : 5.5 X : Bi
Wavelength 383nrn; Naphtha-
lene : 2.o.g pH: 6.0. 












Table 1 The accuracy of rnetals 
Metals I ~~~!a，?_e I ~ta~d.~rd I~oe~f~~iéiit/~~! 
sI absorbancel deviation IVariation (%) 
Cu I 0..482 I 6.5XlO-3 I 1.35 
Ni 
Bi 
Cu: 25μg， Ni: 60.μg， Bi: 10.0.μg 
4.結語
0..99 
1.46 
DDTCは銅，ユッケノレ， ビスマスと反応して有色の
キレートを生成するo これを融解したナフタレン中に
定量的に抽出させ，放冷固化してえられるナフタレシ
混合物を DMFに溶かして吸光光度法によって微量金
属を定量するための諸条件を確立した。本法は高温で
抽出が行なわれるため，平衝到達速度はきわめて大き
ししたがって，これら錯体をかるく振とうするかま
たは接触するだけで、ナフタレンに抽出されることがわ
かった。本法はし、ずれの金属についても1.0."-'1.5%程
度の誤差範囲内で定量できるo
